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VABCULAR STELAILLG OF BLORED CASSAVA ROOTS

. H. Awerre, !II-L'

L pormerly Asststant Plant Pathologist, Univ. Florida SubeTropieal
Bxp. Bta,, Fowastead, Florida. Current address, Pepartment of Plant
Pathology, Georgia txp. 3ta., Experimsut, Geo., U. 6, 4.

Grateful schnowledgzent iz given to Mrs., J, F. Morton, of the Morton

Collectaran, Taiversity of Mismi, for cbetaining stms partinent

1iterature.

The eassers Qlaating ugiliestua Pohl. Quasnthof ssculents Crante))
was grown in the Southern United Statss aod Flovida RENY YRATS ago {9,

but sustained fintevest ncvex devaloped votil tha recent immigration of
Cuban refugess to Bada Coupty, Cassavs i» goown on approximstely 200

acres in Dade County nnd Is gold largely in the Mismmi area. Bowever,

shipment’of frash xoots to How York wers zajecsted becsuss of dacay aud
dark discoloration in the flashy roots. Shipping was in wooden boxes

with moist sewdust and ook approximutaly four days.

It sppeared thntfcwrm &5 frosh casszva roots wera subject to two
problems: a soft rot that was causad by fungi and bacteria, and a dark
bluish discoloration of wvascular bundlee., This wvaseular discoleration
usually started from cut surfaces and progrossed ionerd with great rapidity
g0 that within four days roots twalve inches loug were completsly affectad.
Vasculer streaking vas more common toward the periphery of the reot. In

FLORIDA AGRICUILTURAI EXPERIMENT STATIONS JOURNAL SERIES NO. 264k
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Post-Hervest Problens of the Yans (Dioscorea)

by D.G. Coursey

Tropical Products Institute

Hinistry of Overseas Development

56/62 Gray's Inn Road,
Iondon, W.C.I.
hsland-
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Report of the Study Group on the Evaluation
and Utilisation of Genetic Resources

in Tropical Root Crops

The genetic resources available in the field of tropical root
crops include not only the germ plasms of the species involved,
but also the body of information concerning each species, and the
trained personnel capable of best utilizing such materials and
information., The adequate utilization of these resources could
best be stimulated by developing better systems of communication.
When plant breeders and geneticists are better informed, they will
be better able to make more rational decisions concerning programmes
and objectives,

To facilitate communication, the Study Group recommends the
establishment of a Tropical Root Crops Newsletter., The proposed
newsletter would contain address lists of persons working on the
genetics or breeding of such crops, periodic bibliographies of
recent papers, lists of stocks or materials available for exchange,
periodic summaries of the status of particular crops and short,

informative research noted,

It is also suggested that the newsletter serve as the publication

of a Root Crops Development Cooperative. The organization would

serve not only to publish the annual letter, but would also serve to
coordinate efforts to establish and maintain germ plasm collections,
In addition, the possibility is visualized of the growth of this

organization into a Root Crops Society.
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RECENT TRENDS IN CASSAVA BREEDING IN INDLi,

M,L. MAGOON
Director,
Centrel Tuber Crops Research Institute,
Trivendrun = 10, Keralsa,
Indie,

Cassava (Manihot esculenta Crantz.) is repidly emerging as a crop of

considerable inmportznce in Indiz. More than half r nillion ceres =re now
under its cultivation in Kerals stete olone whieh accounts for sbout 803

of the totel zcremge of this crop in Indis. TIts capacity for producing lerge
cnount of food calories per sere, ebility to zdapt itsel? to erratic clinctic
conditions, resistence to locusts ond seversl pests and disezses, easy culture,
low labour reguirenments, low cost of production ete. nz-a-soua of its uniaque
features which further encoursges the spread of its culture to several other
regions of the cﬁu.ntry. Besides, being on importont iten of food for a lerge
proportion of the populetion in Kerals, it provides checp nutritive feed for
livestock as well. Its tuber hns innumerable industrisl uses nlso, perticulsr=-
1y for sterch extraction (Mogoon =nd Appan, 1566 a snd b).

Though cessava heas been under cultivetion in India for a long time,
inp:;wemnt work on this crop has lsg.ed behind. The field of activity con-
cerning cesseva breeding is thus only of recent origin end therefore, meny
fundamentel as well as epplied problems reguire yet to be grasped. A scheme
of resecrch on casseve wns sterted in esrly yeers st Trovencore University,

JTrivandrun sees
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EDIBLE RHIZOMATOUS AND TUBEROUS CROPS OF INDIA
(OTHER THAN POTATO)

B.C. KUNDU
Bose Institute, Calcutta, India

Many types of rhizomatous and tuberous crops are found in
different parts of India. Most of them are not indigenous end have been brought
to this country from South America, North America or Ms:iaya. ..n.'l.thou.gh all of
them are not used as food, there are quite a number which can be profitably
utilized as food. In the present context of rapid increase of population and
consequent shortage of food s;raips ix.a India, improvement and increased produc-
tion of various types of tuberous crops as food supplementing t.he. cereals are
considered very essential. In view of this, a survey has been made on the wild
and cultivated rhizomatous and tuberous crops of India other than potato which
can be used as food in supplementing cereals. An account of such crops is
briefly presented in this article. Such root tubers as turnip, beet, carrt;t

and radish which are mostly used as vegetables have not been dealt with here.

ALOCASTA NECK

Alocasia belonging to the family Araceae isa.genus of herbs
bearing short succulent rhizomes or rootstocks with large leaves. There are
about 65 species distributed in tropical Asia of which 12 are found in India.

Of these A.cucullata Schott., A. indica (Roxb.) Schott and A. macrorrhiza

Schott are cultivated for their edible rootstocks. The rhizomes of A.

fornicata Schott found in village shrubberies are often eaten by poorer

clasges of people.

Of the three cultivated species, A. indica is most important.
It is 2 tall aroid with an underground rhizome bearing a succulent swollen stem,
10-20 cm in diameter and about 30 to 60 cm or more in length. It is cultivated
in many parts of India, particularly in Assam and Bengal and is widely used as

lE
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THE STERILITY-INCOQUAPATIBILITY COMPLEX OF THE SVEET POTATO

A Discussion by
Franklin W, Martin, Plant Geneticist, Federal Experiment Station

Crops Research Division, U. 5. Department of Agriculture
Mayaguez, Puerto Rico

Sex has been well-established as the almost universal method
of reproduction among animals and plants, The sexual process has
many advantages to the species, chief of which is that it results
in a constant reassortment of the genetic material, thus giving
rise to new combinations which may have superior value., But the
sexual process is complicated and demands a high order of control

' of physiological processes, and exact timing of events. The
genetic information must be systematically halved, and the two
halyes from different parents intimately reunited, The newly
formed individual must then be nurtured to a state of independence
from either parent. Because the process is complex, it may be
disrupted in numerous ways. Capricious external forces, inner
physiological disturbances, or inadequate information from the
genes themselves may interrupt any of the long series of steps in
the normal reproductive process, reducing the potential number of
progeny. We call this result sterility, but sterility is but an
end product, In animals and plants, the study of sterility
producing systems may not only be fascinating, but has numerous
practical ramifications in everyday life,

It is interesting and noteworthy that plants in contrast to

animals, usually have the two sexes in one individual, very often
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STILIZATION OF YOCA 1N SWINE FEEDING
Jercme H. Nasar'), Julisa Buitrage’), and Ivan Jimenes)
Instituto Colombianc Agropecuarie
and

The Rockefaller Poundation

The ever expaading world pﬁpuhuu demands a contisusd intarest
in imcreasing the quantity snd quality of foed produced to feed thase
nev generatisus and to reduce the widespread pains of maloutrition

that exist among much of the present population. The development and

expansion of an animal industry must take this fact into comsideratios,
and every attempt must be made by animal nutritionist to reduce
competition betwesn iae human aad saimal population for available

protein and emergy sources.

Swine require large quantities of enargy and moderate quantities
of protein for their growth and development. In the.leading pork

producing countries of the world there exist large supplies cf grains

that are available for animal fesding. In other countries ths emnual

production of all classes of grains is not great enough to satisfy the
needs of existing human population; however, many of these countries
have the potential or are already producing large quantities of other

food sources that are available for livestock feeding if they canm be

1) Associate Animal Scientist, Rocksfeller Foundation and Director of

the National Swine Program of the Colombian Agricultural Instituta(IC4
2) Mational Swine Program of ICA. Present address: North Carolina Stats

'University, Raleigh, M. C.
3) Mational Swine Progrem of ICA.




The Discrepancy Between Social and Private Returns to Mechanization
in the Early ‘Phue of Economic Development

Bruce F. Johnston
Food Research Institute
Stanford University

The technical problems that are encountered in the mechanized
production of tropiull root crops are likely to divert attention from
certain economic considerations that cast doubt on the wisdom of apply-
ing scarce resources of capital to the mechanization of root crop pro-
duction. Increasing attention is being given, perhaps non:. vociferously
in the United States, to a "world food crisis" resulting from rapid
growth of demand for food which fn a number of less developed countries
is not being matched by equally rapid growth of domestic production.
Although unprecedentedly rapid growth of population is the major component
of this growth of demand, the increase in demand for food associated with
rising per capita incomes is also an important factor.

The other comspicuous feature of the attention being given to the
world food crieid is the growing recognition that expansion of agricul-
tural output "depends predominantly,” imn Schultz's terminology, "upom
the availability and price of modern (nontraditional) agricultural
factors" (Schultz, 1964, p. 145). Closely associated with this emphasis
on the need for farmers to make use of "a profitable new set of factors"
is the comviction that agriculture hes been assigned too low & priority
in developing countries with resulting underinvestment and maoqunti
price incentives for farmers. Heady has even suggested that it would be

a good policy to maintain "producer prices which favor growth and output




by

Dre. D. Ts Edwards
Head, Department of Agricultural Economics and
Farm Management

and

Mr, J, Cropper
Research Assistant
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ROOT CROPS IN THE BARBADIAN ECONOMY

e 5 —b}f CLS

E.G.B.C
s bados ‘&gﬁf_ mei?ﬂim Assoc ,, Barbedos

"-

The contribution of locally grown root crops to the diet of the Barbadien
is considerable. It is difficult to assess their precise importance but some
sttempt towaxdse this has been made.

For 1965-66 the officisl returns show that on plantations of 10 acres and
over some 6,000 acres of root cmps- were planted, expected to yleld over 24,000
tons (Teblo 1)j total production, including thot fron peasent. boldings, is
about 7,000 acres yielding over 27,000 tons; the gross velue of these crops is
over 2% million dsIl&rs. The :no&"@ue‘ in-terms of ecalories is approximately
323 per haad per d.a,y. )\lthough aoma other predominan‘tly carbohydrate foods are
growvn locelly, for example breadfmit r.\ml bananss, most of '!:he rema.‘..mier e.re
imported (Teble 11). The approximate calorific value of these imports can be
culculéted (elso in Table 11) and so we see that the locelly grown Yoot crops
contribute sbout one fifth of the celories obiained by the local population from
corbohydrate foods, other than from suger itself, There can be no doubt of the

importance of these root crops in the loeal diet.
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STARCHY ROOTS IN THE DIETARTES OF

DEVELOPING TROPICAL COUNTRIES

- by =

William O, Jones
Food Research Institute, Stanford University

The Food and Agricultural Organization of the Unlted NWations regularly
publishes food balance sheets for about 65 countries. In 38 of these, starchy
roots and tubers and stacchy fruits provided more than 100 calories per
person per day in 1964/65; in Poland and Colombia they provided more than
400 calories, in Paragusy more than 700, and in Uganda elmost 1,000 calories,
Not included in the set of food balance sheets are many of the countries of

" Africe and southeast Asia, for the very good reason that statistics of
production and dispesition (e'\ren statistics of populations for some countries)
are so poor that the FAO stetisticians heve been unwilling to attempt to
construct food balance sheets from them, The United States Department of
Agriculture, which does not operate under the same proscription from adjusting
official estimates that FAO must observe, has published estimated food balances
for 90 countries, In 65 of these more than 100 caelories per person per day are

believed to come from the starchy roots and fruits, and in 18 countries of
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THE SIGNIFICANCE OF ROOT CROPS IN THE TROPICS

= by =
Kenneth A, Leslie

University of the West Indies, St. Augustinec

Fumerous reports have told of malnutrition, undernourishment end even of
starvation ocouring in widespread tropical areas. Today, perhaps, the tropics
is the world's principal food deficit region. This current situation represents
one of the striking paradoxes of our times, for in the tropiecs, perhaps as much
as B0 per cent of the inhabitants are engaged in agriculture. By contrast, in
many developed temperete countries, with less than 20 per cent of their popul-
ation engaged in agriculture, their peoples are reportedly overfed, and surpluses
of basic Tood accwmilate, These contrasts emphasise at once the primitive tech-
nology, and low agricultural productivity of tropical sgriculture, and the low
mitritional level of many tropical foods.

Yet, only in recent years have the quality and guentity values of tropical
food supplies become subjects of serious study. In these circumsiances it is
not surprising that such limited agreement exisis as to the nature and magnit-
ude of tropical food deficiencies. The supplies of domestic foods have never
been satisfactorily assessed.

The present paper will no doubt throw some light on the supply situation
for it desls with the significance of a group of foods which have for centuriss
been basic in the diets of millions of tropical peoples. In particular, the

paper reviews the relative importance of tropicel root crops and in terms of
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DR USE OF CROP PHYSTOLOGICAL STUDIES IN

BOOT CROP_AGRONOMY
by

P.H. Haynes, J.A. Spence and C.J. Walter

Introduotion

In the pest it has been custamery to regard orop production
largely as a technology. Efforts were concentreted on the actusl details
of field practice, such as seed and fertilizer rates, planting dates, and
orop protection technology in relation to yields. Furthermore, much of
this practice was arbitrarily destermined or adopted beceuss of tredition.
The problems that frequently arise by such an empirical approach may be
illustrated by reference to nitrogen fertiliser application to sweet
potatoes. The literature on this subject indicates conflicting results
in the attempts at relating nitrogen application to yield. (Stuckey 1914,
Zimmerlsy 1929 and 1934, Leonard and Anderson 1947 » Johnson and Ware 1945,
Landren and Samusls 1951 and Stino and Lashin 1963). As will be disoussed
later in this paper, detailed study of growth and development allows
these conflioting results to be resclved (Walter 1966).

Thus agronomy is now seen as a complex of inter-relationships

of & system made up of the plant, the s0il and the atmosphere. For a proper

understanding of this system it must be studied systematicelly through the

growth cycle. This approach is useful in identifying the basic physiological

proocesses determining yleld in crops and at the same time enables an
integrated view to be taken of the growth of the plant which is on the ons
hand understandable to the physiologist and bioohemist in their consern in
the changes in rates of processes, patterns of metabolism and influence

of growth regulstors, and on the other this dynamic approach is meaningful
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THE ARRCTROOT INTUSTRY IM ST, VINCENT
A CASE STUDY OF A UNINUE ROLT CROF INDUSTRY
3y G, I, Martin

The Commonwealth Caribbean has so far found it difficult
if not impossible to oroduce apricultural commodities under com=
setitive conditions. Indeed the.survival.of.particular crop
industries has, for the most onrt, depended on one of two condit-
ions; either the oroduct h=s been accorded preferentizl treatment
in the metropolitan countries, or the producing territory . has a
monopoly on the production of the particular crop., The commodit-
ies that have been accorcad nreferential treatment (supar, bananas).
play a much greater role in Caribbean economies than those that
are produced under monocoly conditions (arrowrocot, nutmez, pimento,
pea islaad cotton) and hence the nroblems associated with the
former have, quite naturally, beon more widely discussed than

those ﬁssociato@ swtith the latter pgroup of crops,

This paper deals with a 'root' croz, arrowroot, that
hzs been produced under monopoly conditicng, The theme of this
case study is the limited technological wrogress in the Arrowroot
Industry, and the absence of adequate arrangesents for supply
control and for marketing, which have left.an important industry
in & vulnerzble state, A brief description of the arrowroot
plant and of the history of the industry introduce the =—zper.

THE DEVELORMT CF THE INDUSTRY

Arrowroot (Marunta =zrundinzcea) is a herbacecus
premnial growing usuaily to zbout 3 feet and bearing oval leaves.
The root stock forms cylindrical shizomes below the scil surface,
It is thesc rhizomes, which are about 9-12 inches long and 1 inch
thick, that provide the starch that has-m;%c cultivation of the
€rop commercially feasible, Tlie two varietics of arrowroot native
to 5t. Vincent, the 'Banana' and the 'Creole' do not set seed
and oropagation has so far, been by mezns of rhizome bits, The
plant is extremely resistant to advarse weather conditions and

hag hitherto, besen subject to only one disease, the 'arrowroot

/DUrning. .. weesis
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